The gastric flippase has been found recently in isolated hog gastric vesicles. We found here that the flippase ATP-dependently translocates endogenous phosphatidylcholine, phosphatidylethanolamine and phos- 
hydrophobic (Hills, 1993 and 1996; Bernhard et al. 1995) . We found the gastric flippase in isolated gastric vesicles that also contain the gastric proton pump (Suzuki et al. 1997) . The flippase translocates ATP-dependently fluorescent analogues of phosphatidylcholine (PC), phosphatidylethanolamine (PE) and phosphatidylserine (PS) from the outer (cytosolic side) to inner leaflet (luminal side) of the vesicle bilayer or further into the vesicle interior (Suzuki et al. 1997 We also determined the distribution of sphingomyelin (SM) in the vesicle membrane using sphingomyelinase and D609 in experiments similar to those shown in Fig. 1 for glycerophospholipids. It constituted 38 mol % of the total phospholipids (Table 1 ) and 66 % of SM was present in the inner leaflet and 34 % was in the outer leaflet of the bilayer (Table 2 ). Fig. 2 shows the distribution of phospholipids in the inner and outer leaflets of the vesicle membrane bilayer expressed as % of the total phospholipids.
3.2
Translocation of endogenous glycerophospholipids of gastric vesicles by the
ATP-dependent flippase
Here, we used vesicles that were pre-incubated for 60 min in the presence of ATP. The amount of the total vesicle phospholipids incubated in the presence of ATP was the same as that incubated in the absence of ATP. Fig. 1 (closed circles) shows the remaining total phos- The size of present hog gastric vesicles was previously studied by us (Morii et al., 1984) and the size distribution was found to be extremely homogenous.
The averaged size was 221 ± 3 (Auland et al., 1996 ; Tang et al., 1996) . During blood coagulation or cell apoptosis, PS appears on cell surface and its exposed PS acts as pro-coagulation fields or phagocytosis recognition signals (Fadok et al., 1992 ; Bratton et al., 1997) . As another example, human MDR2 (=MDR3)/P-gp translocates only PC and is involved in PC secretion into bile (Ruetz & Gros, 1995 ; van Helvoort et al., 1996) .
Another important finding in this study is that the size of gastric vesicles significantly decreases in the process of ATP-dependent translocation of glycerophospholipids (Fig. 5) . If the transported phospholipids from the outer leaflet to the inner leaflet were not secreted in the vesicle interior, the vesicle size would not change.
Therefore, the present results show that the glycerophospholipids are translocated into the vesicle interior. The energy of ATP may be used for the secretion of phospholipids.
In this study we used isolated gastric vesicles that originated gastric tubulovesicles, which contain the proton pump and the flippase. The tubulovesicles fuse with the apical membrane of the parietal cell upon stimulation of acid secretion by histamine. Thus, the gastric flippase in the apical membrane may be able to secrete glycerophospholipids. As previously suggested by others (Bernhard et al., 1995 ; Hills, 1996) , the secreted glycerophospholipids may provide the hydrophobic barrier of adsorbed monolayer on the apical membrane covering the phospholipid bilayer and the luminal surface of transmembrane proteins against the secreted hydrogen ions.
